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(54) TREATMENT FOR POLYESTER YARN FOR REINFORCING RUBBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for treating a polyester for reinforcing 
rubber, capable of improving adhesiveness between a polyester yarn and rubber, not causing 
gum-up phenomena in a treating process, bettering workability and productivity and providing 
a high-quality product. 

SOLUTION: A polyester yarn is treated with an adhesive solution which is obtained by mixing 
a precondensate between a resorcinol and formaldehyde with a rubber latex, aging the 
solution and blending the solution with an aqueous solution of a condensate of 2,6-bis(2',4'- 
dihydroxyphenylmethyl)-4- chlorophenol, 2,6-dihydroxyphenylmethyl)-4-chlorophenol and 
resorcinol in ammonia water having >70 centipoise viscosity measured in a solution at 20+ 
0.5wt.% solid content concentration, at pH >10 at 20+0.2°C and swelling laminar clay 
minerals and then heat-treated at 210-250°C. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Clainn(s)] 

[Claim 1]lnitial condensate and rubber latex of resorcinol and formaldehyde are mixed for 
polyester fiber, To ripened liquid (**), with an aqueous ammonia solution of 2,6-bis(2' and 4'- 
dihydroxy phenylmethyl)-4-chlorophenol, 2,6-dihydroxymethyl- 4-chlorophenol, and a 
condensate of resorcinol. Solids concentration 20**0.5 Viscosity measured by temperature 
20**0.2 ** adds thing (**) and swelling laminar clay mineral (**) of 70 or more centipoises about 
weight % and pH ten or more solutions. It processes and ranks second with adhesion liquid 
mixed and obtained. A disposal method of polyester fiber for rubber reinforcement heat- 
treating at temperature of 210 to 250 **. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the disposal nnethod of the polyester fiber used 
for reinforcennent of rubber goods, such as a tire, a conveyor belt, a V belt, and a hose. 
[0002] 

[Description of the Prior Art]The polyester fiber which makes polyethylene terephthalate and 
this a subject is excellent in intensity, dimensional stability, etc., and is widely used as textiles 
for rubber reinforcement. However, polyester fiber has the fault that an adhesive property with 
rubber is not good. 

Conventionally, the method of improving the adhesive property of polyester fiber and rubber is 
proposed variously. 

[0003]As the typical method, In the liquid (RFL liquid) which consists of the initial condensate 
and rubber latex of resorcinol and formaldehyde There is the method (JP,46-11251,B) of 
processing with the adhesion liquid which blended 2,6-bis(2' and 4'-dihydroxy phenylmethyl)-4- 
chlorophenol. However, in order not to obtain adhesive strength sufficient in this method but to 
heighten adhesive strength, when it increases coating weight of adhesives or heat treatment 
temperature after adhesives grant is made high, at the process of the topping to future 
processes, for example, softening, and rubber, etc. Adhesives were omitted and there was a 
problem that adhesive strength declined, appearance worsened, or the strength reduction of 
the textiles by high temperature heat treatment happened. 
[0004] 

[Problem(s) to be Solved by the InventionjThis invention, without increasing the amount of 
adhesives grants or making high heat treatment temperature after adhesives grant. High 
adhesive strength tends to be shown, and a gum rise phenomenon does not tend to be caused 
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in down stream processing, but worlcability and productivity tend to be raised, and it is going to 
provide the disposal metliod of polyester fiber for rubber reinforcennent which gives quality 
polyester fiber for rubber reinforcement. 
[0005] 

[Means for Solving the Problem]This invention solves the above-mentioned technical problem, 
and the gist is as follows. Initial condensate and rubber latex of resorcinol and formaldehyde 
are mixed for polyester fiber. To ripened liquid (**), with an aqueous ammonia solution of 2,6- 
bis(2' and 4'-dihydroxy phenylmethyl)-4-chlorophenol, 2,6-dihydroxymethyl- 4-chlorophenol, 
and a condensate of resorcinol. Solids concentration 20**0.5 Viscosity measured by 
temperature 20**0.2 ** adds thing (**) and swelling laminar clay mineral (**) of 70 or more 
centipoises about weight % and pH ten or more solutions. It processes and ranks second with 
adhesion liquid mixed and obtained. Disposal method of polyester fiber for rubber 
reinforcement heat-treating at temperature of 210 to 250 **. 
[0006] 

[Embodiment of the lnvention]Hereafter, this invention is explained in detail. 
[0007] Polyester fiber in this invention is a thing of the gestalt of filament yarn, throwing, a code, 
textiles, a nonwoven fabric, etc. which consists of polyester which makes polyethylene 
terephthalate and this a subject. What gave the epoxy compound etc. at the silk manufacture 
process, and improved the adhesive property may be sufficient as polyester fiber. 
[0008]moreover ~ as the initial condensate of the resorcinol and formaldehyde in this invention 
~ resorcinol and formaldehyde ~ mole ratio 1:0.5-6 ~ desirable ~ The initial condensate which 
is 1:1-3 and was made to condense using alkali or an acid catalyst is suitable. 
[0009]As rubber latex, "PIRATEKKUSU" (Sumitomo AB latex company trade name), "JSR- 
0652" (Japan Synthetic Rubber Co., Ltd. trade name), "NIPPORU 2518FS", SBR latex, such 
as VP latex, such as "NIPPORU 251 8GL" (Nippon Zeon Co., Ltd. trade name), "JSR- 
2108" (Japan Synthetic Rubber Co., Ltd. trade name), and "NIPPORU LX-112" (Nippon Zeon 
Co., Ltd. trade name), etc. are used preferably. 

[0010]RFL liquid (b) is prepared by a solid content weight ratio in the initial condensate and 
rubber latex of resorcinol and formaldehyde 1:1-15, and by mixing at a rate of 1:3-12 preferably. 
If the ratio of rubber RATTEKUSU is too small, hardening of a process code and the fall of 
adhesive strength will be caused, and if too large, the adhesiveness of a process code will 
increase, a trouble will be caused, and satisfactory adhesive strength is not obtained. 
[0011]ln this invention, solution (**) of the condensation phenolic compound mixed in RFL 
liquid, 2,6-bis(2' and 4'-dihydroxy phenylmethyl)-4-chlorophenol, 2,6-dihydroxymethyl- 4- 
chlorophenol, and resorcinol can be obtained by making it react in an alkaline aqueous 
solution by a suitable mole ratio. And the viscosity measured by the aforementioned method is 
the thing of the hyperviscosity of 70 or more centipoises, i.e., the thing of the amount of 
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polymers which can form a firm adhesives coat in a fiber surface, and if this solution (**) is 
******, there is. [ no ] As a condensation phenolic compound of such hyperviscosity, a 
hyperviscous type "DENABONDO" (Nagase Chemical Industry company trade name) is used 
preferably. 

[0012]The addition to the RFL liquid of solution (**) of a condensation phenolic compound is 
the solid content weight of RFL liquid. It is appropriate to make it 10-50 copies of solid content 
weight become 20-40 copies preferably to 100 copies. If there are not much few these 
additions, when high adhesive strength is not obtained but it is too large, while the tendency for 
adhesive strength to decline rather is shown, omission of adhesives and a gum rise become 
remarkable, cause the trouble of roller dirt etc., cause hardening and the cost hike of a process 
code further, and are not preferred. 

[0013]As swelling laminar clay mineral (**), the synthetic smectite which comprises silicon, 
magnesium, aluminum, oxygen, and a hydroxyl group is mentioned. As a commercial item of a 
such swelling laminar clay mineral, there are "Lucentite SWN", the "Lucentite SPN" (CO-OP 
CHEMICAL CO., LTD. trade name), etc. 

[0014]As for swelling laminar clay mineral (**), in order to distribute RFL liquid uniformly, it is 
preferred to change into the state of about 2% of the weight of a water dispersion, and to add 
in RFL liquid. And the addition is the solid content weight of RFL liquid. It is appropriate to 
make it 0.05-1.00 copies of solid content weight become 0.10-0.50 copy preferably to 100 copies. 
If there are not much few these additions, while the tendency for high adhesive strength not to 
be obtained, but for the viscosity of adhesion liquid to become high if too large, for regulation of 
the amount of grants to become difficult, or for adhesive strength to decline rather is shown, a 
cost hike is caused and it is not desirable. 

[0015]ln this invention, polyester fiber is processed with the adhesion liquid prepared by doing 
in this way. This processing immerses polyester fiber into adhesion liquid, and it extracts the 
textiles to which adhesion liquid adhered with the squeezing roller which adjusted the 
pressure, or it usually lets it pass to the DEYUEBA device which adjusted the decompression 
degree. Excessive adhesion liquid is removed and adhesion liquid (dip) coating weight is 
performed by usually adjusting one to 10% of the weight, so that it may become 2 to 7 % of the 
weight preferably. 

[0016]The polyester fiber given adhesion liquid ranks second, is 80-160 ** and is usually heat- 
treated for 0.5 to 5 minutes by 200 after drying for 0.5 to 10 minutes - 250 **. The temperature 
of this heat treatment. As for formation of the adhesives coat to a textiles top, and a reaction 
with rubber, less than 200 ** is insufficient, and satisfactory adhesive strength is not obtained, 
but, on the other hand, at the elevated temperature exceeding 250 **. The adhesives coat 
formed on textiles deteriorates, adhesive strength declines, or in order that the polyester which 
forms textiles may cause a pyrolysis, the strength of textiles, etc. decline, and it is not 
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desirable. 

[0017]Although one-step processing is enough as the processing with the adhesion liquid in 
this invention, usually, After processing the 1st step with the adhesion liquid by this invention 
depending on the case, the 2nd step nnay be processed with usual RFL liquid, or two-step 
processing (concentration of the 2nd step is usually nnade low) nnay be carried out with the 
adhesion liquid in this invention fronn which concentration differs. 

[0018]Thus, the polyester fiber to which processing and heat treatnnent with adhesion liquid 
were perfornned is ennbedded into the rubber connposition which nnade crude rubber or a 
synthetic rubber the subject, is heated and vulcanized under application of pressure, and is 
pasted up with rubber. 
[0019] 

[Function]ln this invention, since the condensation phenolic compound of the hyperviscosity of 
polymers, i.e., the amount, is blended with adhesion liquid, a firm adhesives coat is easy to be 
formed on textiles, and even if the heat treatment temperature after adhesives grant is 
comparatively low, showing high adhesive strength is admited. Since the swelling laminar clay 
mineral is blended, the viscosity of adhesion liquid becomes uniform, and it adheres to 
adhesion liquid on textiles in the uniform state, and accepts as that in which a uniform 
adhesives coat is formed. 
[0020] 

[Example]Next, an example explains this invention concretely. In an example, a "part" means a 
weight section and the measuring method is as follows. 

(1) Dry for 1 hour at 120 ** after weighing precisely and extracting the samples (aqueous 
ammonia solution) 4-5g to the magnetic crucible of solids concentration weight known and 
evaporating to dryness on a water bath, after cooling, carry out weighing, calculate the quantity 
of residue, and compute solids concentration. 

(2) Extract a sample to pH beaker and measure with the pH meter of a glass electrode-calomel 

electrode. 

(3) Extract a sample in a measurement-of-viscosity container, adjust temperature to 20**0.2 ** 
in a thermostat, and measure with BL type rotation viscometer (made by Tokyo Keiki Co., 
Ltd.). When the solids concentration of the sample is over 20.5 % of the weight. Dilute with an 
ammonia solution (5 N or 5 N or more), on the other hand, when the solids concentration of a 
sample is less than 19.5 % of the weight, it is made to evaporate slowly at the temperature of 
50 ** or less under decompression, and the solids concentration of a sample is 20**0.5. 
Viscosity is measured, after adjusting so that it may become weight %. When pH is less than 
ten, an ammonia solution is added 28% and it adjusts. 

(4) Measure according to the adhesive strength-A method of JIS-L 1017 (1983) using the 
rubber compound of the presentation shown in the adhesive strength table 1. 
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[0021] 
[Table 1] 
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40 


•f^ i?x>-Xf- U>=rA(#1502) 


30 




25 




2.5 




0.7 




1.3 




0.5 



[0022](5) Measure according to the dip picl<up of dip coating weiglit JIS-L-1017 (1983), and a 
solution process (2). 

[0023]lt is water to Examples 1-2 and 32 copies of 1 to 310% of comparative example sodium 
hydroxide solution. After adding 820 copies, 41 copies of resorcinols were added, and it 
agitated and dissolved. Subsequently, 36 copies of formalin is added 37%, and it agitates for 5 
minutes, and is made to react at 25 ** for 2 hours. It is the obtained reaction mixture VP latex 
[ of 41% of solids concentration ]: "PIRATEKKUSU" After carrying out agitation mixing to 605 
copies for 10 minutes in addition, agitating, it was made to ripe at 25 **for 22 hours, and was 
considered as RFL liquid (b). In addition to this RFL liquid (**), it agitated in the quantity (part) 
which shows the 2-% of the weight water dispersion of aqueous ammonia 
solution:"DENABONDO" (DB) (**) and swelling laminar clay mineral "Lucentite SWN" (RT) (**) 
of 20% of the solids concentration of a condensation phenolic compound in Table 2, and the 
adhesion liquid A-E was obtained to it. (The adhesion liquid B, C, and D is an object for 



comparative examples.) 

[0024] 

[Table 2] 
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30 


30 
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0. 20 


0.20 


0. 20 



[0025]A polyethylene terephthalate chip is supplied to an extruder type melt spinning machine, 
and it is spinning temperature. By 300 - 305 **, spinning was carried out, it extended, and 
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polyester yarn of 1 500d/252f was obtained. 0.92 and ternninal carboxyl group concentration 
were [ 23eq/1 O^g, and the intensity of tlie obtained polyester yarn of intrinsic viscosity (the 
same weight mixture of phenol and ethanetetrachloride is used as a solvent, and it measures 
at the temperature of 20 **) ] 8.7 g/d. 

[0026]these two polyester yarn is used as a code with the number of twist of 40 lower *710 cm, 
and 40 upper *7ten cm, and is immersed in each of the above-mentioned adhesion liquid 
using Ritz Ra KOMPYUTORITA - 120 ** It heat-treated for 120 seconds at 240 ** after drying 
for 100 seconds. Thus, the obtained process code is embedded at the rubber sheet of the 

2 

presentation shown in Table 1, and it is a pressure. 100 kg/cm , temperature It vulcanized for 
30 minutes at 150 **, and adhesive strength was measured. Dip coating weight and adhesive 
strength are shown in Table 3. 
[0027] 

[Table 3] 





m m m 
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5.3 


m ^ :f3 (kg/cm) 


18.8 


19.0 


16.7 


10.2 


16.6 



[0028]ln Examples 1-2 of this invention, as for the adhesive strength of a process code and 
rubber, it is good and dirt, such as a roller which is contacting parts with polyester fiber, did not 
become few an operation top problem, either, so that clearly from Table 3. On the other hand, 
although there is no dirt, such as a roller, in the adhesive strength of a process code and 
rubber, it cannot be satisfied with the comparative examples 1-3. 
[0029] 

[Effect of the lnvention]According to this invention, while raising an adhesive property with the 
rubber of polyester fiber, the disposal method of polyester fiber for rubber reinforcement which 
does not cause a gum rise phenomenon in down stream processing, raises workability and 
productivity, and gives a high-definition product is provided. 



[Translation done.] 
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